Fibrin-lipoplex system for controlled topical delivery of multiple genes.
Nonviral gene delivery via natural biomacromolecules show great promise as controlled release systems while avoiding the associated drawbacks with viral gene delivery such as immunogenicity and safety issues. Here, a fibrin-lipoplex system for topical delivery of multiple genes is described. In vitro release analysis showed efficient retention of the lipoplexes in the fibrin scaffold. The biomolecular interaction between fibrinogen and liposomes was investigated qualitatively using surface plasmon resonance. The strong binding between the lipoplexes and the fibrinogen component of the scaffold was observed and that could explain the in vitro release profile observed in our studies. Both in vitro and in vivo transfection studies using multiple reporter genes were performed to establish the bioactivity of released lipoplexes. The ability of the lipoplexes to transfect fibroblasts in vitro was shown to be maintained even after extended periods of encapsulation within the scaffold. Furthermore, in a rabbit ear ulcer model, the fibrin-lipoplex system was shown to have significantly higher transfection efficiency for two reporter genes at day 7 when compared to lipoplexes alone, suggesting that this fibrin-lipoplex system is suitable for extended release of lipoplexes for topical gene delivery applications.